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Introduction 
Distal radius fractures are the most common fractures of the upper 
extremity seen in clinical practice and encompass about 17 % of all 
fractures[1,2]. Older women with osteoporosis are the most commonly 
affected population. 
The commonest mode of injury is a fall on outstretched hand 
although it is not uncommon in high-energy trauma patients. The pattern 
of injury however was a result of position of the hand, the quality of 
bone, the surface it makes impact with and the velocity of injury [3] . The 
injuries associated with distal radius fractures are to the triangular 
fibrocartilage complex (TFCC) and to the interosseous carpal ligaments. 
Chondral lesions may also occur and predispose to arthritic changes [4]. 
Closed reduction and casting has been the most commonly 
employed treatment modality but the subsequent malunion and distal 
radio-ulnar joint subluxation results in poor radiological and functional 
outcomes. Thus, the residual malalignment affects the movements 
occurring at the wrist joint and distal radioulnar joint. As a result of 
arthritis of the radiocarpal and distal radio-ulnar joints pain, decreased 
range of movements and decreased grip strength are commonly 
encountered problems [5].  
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Although many treatment modalities are available there is no 
consensus on the optimum treatment of these injuries. Moreover, 
radiological parameters of reduction do not coincide accurately with 
functional outcome.  
The most important radiological factors that dictate outcome are: 
1. Radial height 
2. Ulnar variance 
3. Palmar tilt 
4. Carpal alignment 
5. Articular alignment 
Hence, restoration of these radiological parameters is among the 
only modifiable factors in determining the eventual outcome of these 
injuries. 
Closed reduction and percutaneous pinning is one of the standard 
treatments for management of distal radius fractures and its modification 
‘The five pin technique’ improves the reliability of fixation thus 
combining the advantages of non-invasiveness as in casting and stability 
achieved comparable to open reduction and plating.  
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Aim of the study 
To assess the clinical and functional outcome of fixation of distal 
radius fractures using the five pin technique in twenty patients managed 
in our Institute of Orthopaedics and Traumatology, Madras Medical 
College and Rajiv Gandhi Government General Hospital over a period of 
1 year from July 2015 to July 2016 retrospectively and prospectively. 
4 
 
Applied anatomy 
The wrist joint or radiocarpal joint is a biaxial synovial joint 
comprising of the articulation between the distal concave ellipsoid 
surface of the radius and the convex surfaces of the scaphoid, lunate and 
triquetral bones. The distal radius has a triangular facet with the apex 
being the styloid process which articulates with the scaphoid, the 
rectangular area adjacent to it articulates with the lunate and the triquetral 
articulates with the joint capsule and is strengthened by the ulnar 
collateral ligament. 
The volar surface of the distal radius is concave from proximal to 
distal and gives attachment to radiocarpal ligaments which prevents the 
carpus from sliding in a palmar and ulnar direction. The dorsal surface of 
the distal radius is convex and irregular with the Lister’s tubercle, around 
which the extensor pollices longus (EPL) tendon passes. 
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The distal radioulnar joint is a uniaxial pivot synovial joint 
between the sigmoid notch on the distal radius and the convex head of the 
ulna. A triangular fibrocartilaginous disc is attached by its base to the 
sigmoid notch of the distal radius and by its apex to the base of the ulna 
styloid.  
The carpal tunnel is formed on the volar aspect of the wrist by an 
arch formed by the flexor retinaculum with the carpal bones. The base of 
the arch is formed medially by the hook of hamate and pisiform and 
laterally by the scaphoid and trapezium. 
The flexor retinaculum is a ligamentous thick connective tissue that 
bridges the lateral and medial sides of the base of the arch and forms the 
carpal tunnel. 
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The four tendons of the flexor digitorum superficialis, the flexor 
digitorum profundus and the tendon of the flexor pollicis longus pass 
through the carpal tunnel, along with the median nerve . 
Neurovascular anatomy 
The radial artery in the distal forearm lies lateral to the flexor carpi 
radialis tendon and anterior to the distal end of radius and the pronator 
quadratus tendon after which it passes dorsally into the hand via the 
anatomic snuff box. The ulnar nerve and artery pass superficial to the 
flexor retinaculum underneath the flexor carpi ulnaris tendon. The median 
nerve lies between the tendons of palmaris longus and flexor carpi 
radialis and passes deep to the flexor retinaculum. The superficial radial 
nerve courses from beneath the brachioradialis tendon and dorsal to the 
wrist joint before it passes to the hand. 
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Neurovascular anatomy 
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Review of literature 
Distal radius fractures have been a subject of ongoing discussion 
for over two hundred years. The fracture patterns of the distal radius were 
studied before the luxury of radiography. Ponteau [6], a French surgeon 
described the fracture pattern earlier but,  Abraham Colles [7] is widely 
credited for the description of the most common type of distal radius 
fracture. 
In 1854, Smith [8] claimed that a fall on the back of a flexed wrist 
results in palmar displaced distal radius fractures. 
In 1915, Jones [9] described closed manipulation and reduction by 
exaggerating the deformity ,traction and maintaining the wrist and hand 
in reduced position. 
In 1929,  Bohler [10] suggested a gravity assisted passive method 
of reduction of distal radius fractures. 
In 1950, Charnley [11] et al published the traditional casting 
technique which involves three point moulding using three pressure areas 
over the distal forearm, distal fragment and proximal fragment.  
In 1967, Frykman [12] claimed that when a fall occurs with wrist 
in 40-90 degrees of dorsiflexion a distal radius fracture occurs with dorsal 
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displacement and also classified fractures based on presence or absence 
of intra-articular extension into either or both radiocarpal and distal 
radioulnar joints. 
In 1975, Sarmiento [13] suggested immobilisation in supination to 
hold the disrupted distal radioulnar joint in reduced position.  
In 1984, Melone [14] concluded that radiocarpal joint comprised of 
four components and intra articular fractures occurred in five basic 
patterns. 
In 1990, Bartosh and Saldana [15] concluded that no method of 
closed reduction can accurately restore palmar tilt as the thicker vertically 
oriented palmar ligaments are stretched out to length before the thinner Z-
shaped dorsal ligaments. 
In 1995, Connolly [16] described fracture reduction by reversal of 
mechanism of injury. 
In 1908, Lambotte [17] described a single pin placement from the 
radial styloid to stabilise the distal radius fracture. 
In 1976, Kapandji [18] first described the intrafocal pinning with 
two pins. Fractures with articular displacement and volar comminution 
were reported contraindications. 
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In 1989 and 1991, John M. Rayhack [19] described the ulnar-radial 
pinning for stabilisation of distal radio-ulnar joint after reduction by 
ligamentotaxis and manipulation of distal fragment. However, Smith 
fracture with volar comminution is a contraindication. 
In 1996, Rikkli et al [20] claimed that the wrist consists of three 
columns namely the lateral, medial and the intermediate column of which 
the intermediate column is considered the cornerstone. 
In 1987, Weber [21] reported that distal radius fractures occurring 
with low loading angles (20-40 degrees) are minimally comminuted and 
those occurring with high loading angles (70-90 degrees) are highly 
comminuted. Loading angles greater than 90 degrees result in carpal 
injuries. 
Ligamentotaxis vs K-wire fixation 
In 2010 Ashok K Shyam et al [22] studied 65 comminuted distal 
radius fractures and compared the outcome with K-wire fixation and 
ligamentotaxis. They concluded that though pin tract infection had a 
higher incidence in the external fixator group both methods worked well 
with good clinical and functional outcomes. 
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Volar plate vs K-wire fixation 
   In 2015, Shuang-Le Zong et al [23] in a meta-analysis for 
dorsally displaced fractures comparing the volar locking plate and 
Kirschner wire fixation concluded that the DASH scores although 
significantly different at 3 and 6 months post-operatively, at 1 year were 
comparable. 
In 2015, Brennan et al [24] concluded that although the volar plate 
resulted in a radiological outcome that was superior, it did not translate 
into a better functional outcome. 
In 2015, Tubeuf et al [25] concluded from the Distal radius acute 
fracture fixation trial (DRAFFT) that compared to the volar locking plate 
, K-wire fixation is a cost saving intervention and has similar health 
benefits. 
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Mechanism of injury 
    The fracture is caused by a fall on outstretched hand. The thenar 
eminence takes the majority of the force. The fracture of the distal radius 
occurs while the triangular fibro-cartilage is still intact, hence there is a 
rotatory component with the centre being the ulna styloid and the distal 
radius rotates into supination. However, if the force continues the ulna 
styloid sustains an avulsion fracture. 
Six deformities occur which are impaction, lateral displacement, 
lateral rotation, dorsal displacement, dorsal rotation and supination.  
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Mechanism of injury 
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Associated injuries 
1) Triangular fibrocartilage complex injury (TFCC) injury 
 TFCC injury is reported in 39-82% of cases of which the majority 
of lesions are peripheral avulsions and may be associated with an 
ulna styloid fracture [26]. 
2) Interosseous ligament injury 
Scapholunate and lunotriquetral are the predominant interosseous 
ligament injury associated with distal radius fractures [27,28]. The 
severity of these ligamentous injuries have been graded 1-4 
arthroscopically by Geissler: 
Grade 1- Least severe with haemorrhage or attenuation 
Grade 2 & 3- Increasing ligamentous incongruity 
Grade 4- Gross instability which allows passage of an arthroscope 
from the radiocarpal to the midcarpal joints. 
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Radiological Evaluation 
The series of standard posteroanterior (PA), lateral, and oblique 
radiographic views is used to visualize a distal radius fracture. Additional 
x-ray views may be taken as and when needed to assess for additional 
injuries or displacement. 
To quantify the orientation of the distal radius a number of 
radiologic measurements are used commonly and thus it is crucial to 
understand these to avoid inter observer error. A significant discrepancy 
in inter and intra observer reliability has been noticed in the 
measurements of standard radiographic criterion. 
1)  Dorsal/palmar tilt: 
A line is drawn to connect the most distal points on the dorsal and 
volar lips on a true lateral x-ray of the distal radius. The palmar or dorsal 
tilt is the angle formed with a line along the longitudinal axis of distal 
radius. 
2) Radial length: 
This parameter is measured on the postero-anterior x-ray. A line is 
drawn which is tangential to the most distal point of the ulnar head and 
perpendicular to long axis of the radius and a line drawn at the level of tip 
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of the radial styloid and perpendicular to long axis of the radius and the 
distance between them is the radial length. 
3)  Ulnar variance 
It is a measure of the amount of radial shortening and not the 
measurement of radial length. A line is drawn parallel to medial end of 
the articular surface of the distal radius and a line parallel to the distal 
most point of the ulnar head articular surface, both the lines being 
perpendicular to long axis of radius and the vertical distance between 
them is the ulnar variance. 
4)  Radial inclination: 
On the postero-anterior view the distal radius is inclined toward the 
ulna. An angle between the line drawn from the medial corner of the 
radius articular surface to the tip of the radial styloid and a perpendicular 
line drawn to long axis of radius. 
5)  Carpal malalignment: 
Two types of carpal malalignment are generally associated with 
fractures of distal radius. The commonest is the malalignment which 
compensates for the 
distal radius tilt and is thus extrinsic to the carpus. On a lateral view  
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one line is drawn along the long axis of the radius and one drawn along 
the long axis of the capitate . The lines will intersect within the carpus if 
the carpus is aligned. If not, then they will intersect outside the carpus. 
Associated carpal ligament disruption can also be the cause of carpal 
malalignment.  
6)  Anteroposterior (AP) distance and teardrop angle: 
The U-shaped outline of the volar rim on the lunate facet is 
referred to as the teardrop of distal radius articular surface. The angle 
between central axis of the shaft of radius and the central axis of the 
teardrop is referred to as the teardrop angle. A displacement of the lunate 
facet should be suspected when a depression of teardrop angle to less than 
45 degrees is noticed [29].  
The anteroposterior distance is  another measure of articular 
incongruity and is the distance between the apices of dorsal and volar 
rims of  lunate facet of distal radius. The average normal AP distance is 
19 mm on true lateral view, but is best assessed by contralateral normal 
wrist comparison. 
However, specific features must be assessed on each radiographic 
view of the distal radius as described below: 
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PA View 
For extra-articular fractures : 
1) Radial length and ulnar variance 
2) Extent of comminution in metaphyseal region 
3) Presence of  ulnar styloid fracture (tip/waist/base) 
In addition, for intra-articular fractures assess the following: 
4) Presence and orientation of articular fractures 
5) Depression of the lunate facet 
6) Gap between scaphoid and lunate facet 
7) Central impaction fragments 
8) Carpal bone assessment—Gilula’s carpal arc 1 or evidence of a 
scaphoid fracture 
Lateral View 
 For extra-articular fractures assess the following: 
1) Dorsal/palmar tilt 
2) Extent of metaphyseal comminution 
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3) Carpal alignment 
4) Displacement of the volar cortex 
5) Position of the DRUJ 
For intra-articular fractures assess the following: 
6) Depression of the palmar lunate facet 
7) Depression of the central fragment 
8) Gap between palmar and dorsal fragments 
9) Scapholunate angle for possible associated carpal injury 
10) Teardrop angle 
11)AP distance 
Oblique Views 
The pronated oblique view shows the radial side of the distal radius 
and is useful for assessing the radial comminution and a depression or 
split of the radial styloid. 
The supinated oblique view shows the ulnar side of the distal 
radius and is particularly useful for assessing the depression of the dorsal 
lunate facet [30]. 
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Tilted Lateral View 
This is also a lateral view taken with a pad kept under the hand to 
incline the radius 22 degrees towards the beam. It shows a tangential view 
of the lunate facet and an accurate assessment of lunate facet depression is 
made possible [31]. 
Traction Views (AP and Lateral) 
These radiographic views are taken with finger traps or manual 
traction applied after reduction and under anesthesia. They are most 
useful for planning in articular fractures whether closed reduction 
techniques will be sufficient or  open reduction will be necessary for 
achieving anatomic acceptable reduction.  
Contralateral Wrist (AP and Lateral) views 
These x-rays may be indicated for assessment of the patient’s 
normal ulnar variance, scapho-lunate angle, and anteroposterior distance, 
as it varies between patients. 
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Radiological Parameters 
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Computerized Tomography 
Computerized tomography (CT) scanning is used for better 
visualisation and the accurate measurement of intra-articular fractures of 
the distal radius. Literature suggest that CT shows intra-articular fracture 
lines and displacement more accurately than plain x-rays, particulary 
shows the presence and displacement of the sigmoid notch fractures more 
accurately than plain x-rays[32].  
Three-dimensional CT scans are now in vogue to assess intra-
articular fractures of distal radius. Their use has been shown to better 
intraobserver but not interobserver reliability and to allow a reliable 
determination of fracture morphology which may influence management  
as in coronal fractures, central articular depression and intra-articular 
comminution. 
However, this had led to an increase in the perceived need for an 
open reduction of displaced articular fracture segments when compared to 
the conventional CT  but the effect of this on functional outcome is yet to 
be determined. 
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CT-Scan Image
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Classifications 
Gartland and Werley [33] 
Type I- A simple Colles fracture without involvement of articular 
surface. 
Type II-A comminuted Colles fracture with an undisplaced fracture 
of the radial articular surface. 
Type III- A comminuted Colles fracture with a displaced fracture 
of the radial articular surface. 
Type IV-Extra-articular undisplaced fractures added by Sogaard. 
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Frykman [34] 
Type I- Extra-articular without ulna fracture 
Type II- Extra-articular with ulna fracture 
Type III- Intra-articular radiocarpal without ulna fracture 
Type IV- Intra-articular radiocarpal with ulna fracture 
Type V- Intra-articular DRUJ without ulna fracture 
Type VI- Intra-articular DRUJ with ulna fracture 
Type VII- Intra-articular radiocarpal and DRUJ without ulna fracture 
 Type VIII- Intra-articular radiocarpal and DRUJ with ulna fracture 
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Melone [35] 
Type I- Undisplaced or with variable displacement of the medial 
complex without comminution. 
Type II- Unstable die-punch fracture. Moderate to severe 
displacement of the medial complex with comminution. 
A- Closed and irreducible 
B- Closed and irreducible because of impaction 
Type III- As with type II but with a volar spike that might 
compromise the median nerve. 
Type IV- Unstable split fracture with severe comminution and 
rotation of medial complex fragments. 
Type V- Explosion injury with severe comminution and 
displacement with diaphyseal comminution. 
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Melone classification 
 
Fernandez classification [36] 
Type I- The DRUJ is clinically congruous and stable which 
includes fracture at the base of ulna styloid and stable ulna neck fractures. 
Type II- The DRUJ is subluxed or dislocated along with a fracture 
at the base of the ulna styloid or TFCC tear. 
Type III- Potentially unstable lesions with a displaced fracture 
involving ulnar head or sigmoid notch. 
Type IV- Unstable comminuted radiocarpal fracture 
Type V-High velocity injury; combined fractures (I,II,III,IV types)  
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Fernandez classification 
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Methods of Closed Reduction 
1) Charnley’s method 
Step 1- Disimpaction 
 
 
 
 
 
 
 
Step 2- Reduction 
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Step 3- Locking the reduction by pronation 
 
 
Step 4-Plastering technique 
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Agee’s manoeuvre [37] 
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Methods of Surgical Intervention 
Closed reduction and percutaneous pinning 
Percutaneous pinning following  closed reduction is generally 
useful for fractures that are unstable after closed reduction such as 
fractures with metaphyseal comminution and intra-articular extension 
[38]. 
After achieving anatomic reduction by closed means the fracture is 
stabilised with k-wires. This technique for fixation of distal radius 
fractures is relatively  simple and inexpensive. 
The major disadvantages however with conventional crossed pin 
configuration of percutaneous pinning is the need for cast immobilisation 
and the oblique orientation of pins which do not prevent the collapse that 
occurs at the fracture site. 
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Closed reduction and percutaneous pinning 
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Common complications that occur after percutanous pinning are: 
1) Superficial pin site infection [39] 
2) Extensor tendon tethering 
3) Pin migration and  
4) Nerve injury 
Kapandji intrafocal pinning 
This technique of intrafocal pinning is used to prevent 
displacement of fracture fragments proximally and dorsally thereby 
acting as a buttress. The pins are inserted into the fracture site both 
dorsally and radially and then levered up and directed into the 
proximal intact cortex [40]. 
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Other treatment modalities available 
External fixator 
-Spanning 
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-Augmented external fixation [41] 
With supplemental Kirshner wire fixation 
 
-Non spanning external fixator 
Applied without spanning the wrist. This can be done in an extra-
articular non comminuted fracture pattern. 
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Volar locking plates 
 
39 
 
Dorsal locking plate 
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The Five-Pin Technique 
    The five pin technique for fixation of distal radius fractures is a 
modification of the existing closed reduction and k-wire fixation 
techniques first described by Dr P.N Vasudevan in his yet to be published 
study. The technique involves closed reduction followed by internal 
fixation with five k-wires. 
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Advantages of the five pin technique 
1) Superior to routine K-wire fixation 
This technique is superior in that it provides a more stable fixation 
by providing rotational stability. 
2) Early mobilisation 
   As  it provides a stable fixation early mobilisation can be started 
in most cases thus avoiding complications such as wrist and finger 
stiffness. 
3) Non invasiveness  
   As it is a closed procedure it is relatively safe thus combining the 
advantages of casting and plate fixation. 
4) Technically less demanding 
It is technically less demanding compared to a plate fixation but 
provides results comparable to volar plate fixation. 
5) Cost saving intervention 
It is a cost saving intervention compared to the volar locking plate 
with similar health benefits as concluded from the DRAAFT trial.   
6) Fewer complications 
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- Superficial pin tract infections which resolves on removal of 
pins, regular dressing and oral antibiotic therapy. 
- Late collapse 
- Malunion 
Principles and Mechanism 
The routine K-wire fixation provides coronal and saggital plane 
stability but fails to provide rotational stability as the wires converge and 
cross at a point at or near the fracture.  
Therefore,  however many pins we apply across the fracture they 
function as a single pin as depicted in the picture below making the 
fracture rotationally unstable. 
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To overcome this Achilles heel of closed pinning techniques we  
add two radioulnar pins to  transfix the distal radioulnar joint and provide 
rotational stability. 
The added advantage in doing this is that the radial length is kept 
constant during union. As the distal radius is notorious for late collapse 
which is an important influencing factor for a poorer outcome,  this 
technique effectively counters it leading onto a better functional outcome. 
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Fracture reduction and the five pin technique 
1)   Patient positioning 
The patient is positioned supine with shoulder abducted to 90 
degrees, elbow flexed to 90 degrees, forearm pronated and wrist in 
neutral position. 
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2) Closed reduction 
Closed reduction is performed using Charnley’s method and 
checked under image intensifier to confirm acceptable reduction and 
proceed with fixation. 
3)  Fixation using five pin technique 
Pre-op radiograph 
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Fixation is done after acceptable reduction confirmed on image 
intensifier in the following order: 
1) Radial styloid pin- From lateral to medial direction 
2)  Lister’s tubercle pin- From dorsal to volar and lateral to medial 
direction 
3)  Distal radioulnar pin – Just below articular surface in ulno-radial 
direction 
4) Medial corner pin- From dorsal to volar and medial to lateral direction 
5) Proximal radioulnar pin- 5 cm from wrist joint and in ulno-radial 
direction 
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Fixation using five pin technique 
 
 
1 
2 
3 
4 
5 
48 
 
Fixation using five pin technique 
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Implants used 
1.8 and 2 mm Kirschner wires 
Smooth  pins 
Double cortical purchase recommended 
Intrafocal pins accepted 
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Materials and Methods 
    Twenty patients with fracture of distal radius who were admitted 
at the emergency department and subsequently underwent five pin 
fixation and also those who had come to the out patient department for 
follow up after surgery  at Institute Of Orthopaedics And Traumatology , 
Madras Medical College And Rajiv Gandhi Government General 
Hospital were studied between August 2015 and August 2016 .The 
patients were subjected to history taking ,thorough clinical examination 
with analysis of pre operative and post operative radiographs .The 
radiographic analysis includes evaluation of standard antero-posterior and 
lateral view of X rays of the wrist joint of bilateral upper limb . 
Inclusion criteria 
 Age greater than 20 years . 
 Patients with displaced intra articular and extra articular fractures 
of the distal radius . 
Exclusion criteria 
 Age lesser than 20 years . 
 Patients with Barton’s fracture ( Isolated dorsal or volar lip 
fractures of the distal radius with subluxation of the carpus ) 
 Patients with compound fracture. 
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 Patients with associated ipsilateral upper limb trauma. 
Patients with the fracture of the distal radius were chosen strictly 
based on the above mentioned inclusion and exclusion criteria. The 
patients with the fracture of the distal radius were treated by fixation 
using 5-pin technique . 
Post operatively the patients were assessed based on the functional 
and the radiological  outcome . The follow up was based on the quick 
DASH scoring system to assess the functional outcome and the 
Sarmiento’s modification of the Lindstrom criteria to assess the 
radiological outcome . The relationship between both outcomes were 
studied. 
Functional outcome  
The evaluation of the functional outcome of the patients with 
fracture of the distal radius fixed with 5-pin technique was done using the 
quick DASH scoring system . The quick DASH scoring system is a 9 
item self – report questionnaire which is the shortened and modified 
version of the Disability of the Arm , Shoulder and Hand (DASH) scoring 
system . The  DASH scoring system is designed to evaluate disorders and 
to measure disabilitites of the upper extremities and to monitor change or 
function over time .It facilitates to assess the functional limitations of the 
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patients with any musculoskeletal disorders of the upper limb by 
measuring the symptoms and the function/disability [42]. 
Radiological outcome  
The evaluation of the radiological outcome of the patients with 
fracture of the distal radius fixed using the 5-pin technique was done 
using the Sarmiento’s modification of the Lindstorm criteria [43]. The 
assessment was based on the residual radial angulation, radial shortening 
and the loss of radial inclination . 
Sarmiento’s modification of Lindstorm criteria 
 
 
 
Deformity  Residual dorsal tilt 
Radial 
shortening 
Loss of radial 
inclination 
EXCELLENT No or insignificant 0
0 <3 mm <50 
GOOD Slight 10 to 100 3 to 6mm 50 to 90 
FAIR Moderate 110to 140 7 to 11 mm 100 to 140 
POOR severe Atleast 150 Atleast 12 mm >14
0 
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Observation and Results 
Twenty patients with fracture of the distal radius were studied both 
prospectively and retrospectively at the Institute of Orthopaedics And 
Traumatology, Madras Medical College and Rajiv Gandhi government 
General Hospital ,Chennai from august 2015 to august 2016 . 
The mean age of the patients at the time of presentation of the 
fracture was 45 years with the youngest patient being  21 years and the 
oldest patient being 75 years . 
 
 
 
5
4
8
1
0
2
0
1
2
3
4
5
6
7
8
9
20-30 31-40 41-50 51-60 61-70 71-80
N
um
be
r o
f p
at
ie
nt
s 
Age in years 
AGE DISTRIBUTION
54 
 
 
 
There were 14 male patients (70 %) and 6 female patients (30%). 
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Based on the pre operative radiographs ,Frykmans classification 
was applied .There were 3 patients with Type I fracture, 6 patients with 
Type II fracture , one patient with Type III fracture, one patient with 
Type IV fracture , one patient with type V fracture , two patients with 
Type VI fracture , three patients with Type VII fracture ,three patients 
with Type VIII fracture. 
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Most of the patients were operated within one or two days of 
attending the emergency department at our hospital .   11 patients were 
operated in <1 week , 6 patients in 1-2 weeks and 3 patients were 
operated by 2-3 weeks . 
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The patients were followed up for three months. The radiological 
and functional outcome were evaluated based on the follow up at 4 
weeks, 6 weeks , 8 weeks and 12 weeks . 
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The radiological outcome was evaluated based on three parameters 
given by the Sarmeinto’s Modification of The Lindstorm Criteria.  
 Residual dorsal tilt 
Residual dorsal tilt was found to be excellent with 10 patients ,good 
with 7 patients and fair with 2 patients. 
 Radial shortening 
Radial shortening was found to be excellent with 4 patients, good 
with 4 patients ,fair with 5 patients and poor with 7 patients . 
 Loss of radial inclination . 
Loss of radial inclination was found to be excellent with 2 patients , 
good with 10 patients , fair with 7 patients and poor with one patient 
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The functional outcome was evaluated using the quick DASH 
scoring system. The scores were found to be excellent or good in most 
cases (lower scores) and comparable to volar plate fixation as found in 
other studies.   
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The most commonly encountered complications were superficial 
pin tract infection (30%)  and extensor tendon tethering which were less 
serious complications and resolved on removal of pins. Late fracture 
collapse and malunion (25%) were more serious complications though 
not always led to a poorer outcome. 
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Discussion 
Distal radius fractures are one of the most commonly encountered 
fractures in clinical practice with elderly women being the most 
commonly affected. These seemingly simple fractures can cause the 
patient significant distress and disability if treated inadequately. 
The debate over the optimal treatment for distal radius fractures 
only sparks more questions than answers with the options ranging from 
conventional cast immobilisation to column specific plating.  Therefore, 
as we are forced to draw a balance we have resorted to combining the 
advantages of age old casting and invasive plating, the five pin technique 
a modification of the existing closed reduction and pinning methods. 
Closed reduction and cast immobilisation although simple and 
convenient leads on to a high rate of disabling stiffness and late fracture 
collapse eventually leading onto a poor functional outcome. Open 
reduction and plating although provides an opportunity to reduce the 
fracture anatomically comes with own set of complications related to the 
invasiveness of the procedure. 
The goals of managing distal radius fractures are anatomic 
reduction, fracture stability, early mobilisation, pain-free range of 
movements and minimal complications. All the afore mentioned goals 
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can be achieved using the five pin technique for fixation of distal radius 
fractures. 
The five pin technique carries the advantages of early mobilisation 
in stable fractures without severe articular comminution. This is because 
the radioulnar pins and the pins across the fracture site provide stability 
enough to permit early mobilisation leading onto lesser stiffness post-
operatively. 
Another significant advantage the five pin technique provides is in 
its versatility. Distal radius fractures occur in innumerable patterns hence 
it is important to individualise treatment. This technique helps us achieve 
a much desired fragment specific fixation. 
The most important radiological factors that dictate outcome are: 
1. Radial height 
2. Ulnar variance 
3. Palmar tilt 
4. Carpal alignment 
5. Articular alignment 
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Although radiological outcome does not correlate always with good 
functional outcome it is among the only modifiable factors in determining 
the outcome. 
Solgaard after studying 269 patients retrospectively concluded that 
radial height was the most important radiological parameter that 
correlated with a good functional outcome [44]. 
Wilcke et al from his study pointed out the association between a 
loss of radial inclination more than 10 degrees and a poor DASH score 
[45]. 
    Van der Linden and Ericson after studying 250 patients 
concluded that better reduction of dorsal tilt led to better outcome in the 
form of grip strength, range of movement and residual pain [46]. 
   In our study of 20 patients including  both intra and extra-
articular fractures reduction of dorsal tilt correlated with the DASH score 
80% of the time, the radial length 65% of the time and the radial 
inclination 60% of the time. 
  Schneiders et al in 2006 concluded that the main radiological 
factors influencing outcome are the radial length and intra-articular step 
off after studying 344 patients [47]. 
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    However, in our study reduction of the dorsal tilt has correlated 
with a better functional outcome more than radial length or inclination. 
But the small sample size therefore makes any statistical analysis 
insignificant and further studies are needed to evaluate our observation. 
   Porter et al after studying 115 patients concluded that only when 
the dorsal tilt exceeded 20 degrees and the radial angle reduced to less 
than 10 degrees reduction in grip strength was seen [48]. 
  A similar observation was made in our study as well and what we 
would like to conclude from this observation is that only a reasonable and 
not an absolute anatomic reduction is essential for a good functional 
outcome. 
   The DASH scores in the study by Brennan et al comparing K-
wire fixation vs volar plating was 13.12 vs 11.25 [24] .  
    The DASH scores in our study were excellent or good in most 
cases. The average DASH being 12.68 which is comparable to volar 
plating and better than conventional K-wire fixation as seen from other 
studies [23]. 
    On analysis of patients with fair or poor DASH scores one case 
presented late making anatomic restoration not possible, one case had 
poor anatomic reduction leading onto residual dorsal tilt, other cases had 
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either severe metaphyseal or articular comminution leading onto late 
fracture collapse and malunion. 
    Complications were encountered in the form of superficial pin 
site infections (30%), deformity and fracture collapse (22%) and extensor 
tendon tethering in (10%). The superficial pin site infections settled with 
removal of infected pins and oral antibiotics and cases with extensor 
tendon tethering also resolved with removal of offending pins. The 
deformity and fracture collapse though not always led to a poorer 
functional outcome. 
   Although the study series is small and further research is essential 
to provide directions for treatment, it is safe to conclude that the five pin 
technique is a technically less demanding, non-invasive and an effective 
way of treating both displaced intra and extra-articular distal radius 
fractures without severe articular or metaphyseal comminution. The cases 
with delayed presentations and severe comminution certainly need open 
reduction and a more stable fixation in the form of plating.   
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Conclusion 
 ‘The five pin technique’ is a minimally invasive and effective 
means of treating displaced intra and extra-articular fractures without 
severe articular and metaphyseal comminution.  
From our study it was observed that correction of dorsal tilt closely 
correlated with a better functional outcome contrary to literature although 
further studies are necessary to evaluate this observation. 
Complications were observed in the form of superficial pin tract 
infection and extensor tendon tethering which resolved on removal of the 
pins. Late fracture collapse and malunion in cases with severe 
metaphyseal or articular comminution were more serious complications 
which led to a poorer outcome. 
Although a versatile technique the five pin fixation doesn’t come 
without its limitations. Delayed presentations and cases with high degrees 
of instability necessitate open reduction and a more stable fixation. 
In conclusion, the five pin technique is a versatile tool which 
provides functional outcomes better than conventional k-wire fixation and 
comparable to volar plating as seen in our study. However further studies 
with a larger series are needed to provide future directions. 
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Case Illustrations 
Case 1 
Pre-op Radiographs 
 
 Post-op Radiographs 
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Follow up Radiographs 
 
Clinical Photographs 
69 
 
Case 2 
Pre-op Radiographs 
 
 
 
 
 
     
Post-op Radiographs 
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Case 3 
Pre-op Radiographs 
Post-op Radiographs 
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Follow up Radiographs 
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Case 4 
Pre-op Radiographs 
Post-op Radiographs 
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Follow up Radiographs 
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Case 5 
Pre-op Radiographs 
Post-op Radiographs 
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Annexure 
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Master Chart 
Name Age /sex 
Frykman 
classification 
Time to 
surgery 
Residual 
dorsal 
tilt 
Radial 
shortening 
Loss of 
radial 
inclination 
Dash Complication 
1.Mrs.Pattama 
67500 
72/f Type2 2 days Excellent Good Good 8.5 Superficial pin tract infection 
2.Mr.Paneer 
81518 
47/m Type5 1 day Excellent Poor Fair 16.5 Deformity 
3.Mr.Ramasamy 
70049 
40/m Type6 Same day Excellent Fair Good 8.5 Nil 
4.Mr.Murugan 
70464 
40/m Type 7 3 days Excellent Excellent Excellent 5.5 Nil 
5.Mr.Mahesh 
87662 
25/m Type 6 11 days Excellent Good Good 5.5 
Extensor 
tendon 
tethering 
6.Mr.Sagaya 
Vincent Raj 
63128 
42/m Type 7 22 days Fair Poor Good 16.5 Deformity 
7.Mrs.Jothi 
129044 
36/f Type 8 2 weeks Good Fair Fair 24.75 
Deformity and 
superficial pin 
tract infection 
8.Mrs.Vadivambal 
135583 
42/f Type2 2 days Excellent Excellent Good 5.5 Superficial pin tract infection 
9.Mr.Rahul 
128588 
21/m Type 8 1 week Good Poor Fair 13.75 
Extensor 
tendon 
tethering 
10.Mr.Saravanan 
163961 
38/m Type 1 1 week Excellent Good Good 5.5 Superficial pin tract infection 
11.Mr.Balraman 
64646 
75/m Type1 4 days Poor Poor Good 35.75 
Deformity and 
superficial pin 
tract infection 
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Name Age /sex 
Frykman 
classification 
Time to 
surgery 
Residual 
dorsal 
tilt 
Radial 
shortening 
Loss of 
radial 
inclination 
Dash Complication 
12.Mr. Karpagam 
88543 
43/f Type 2 5 days Good Fair Excellent 13.75 Nil 
13.Mr.Prem 
88914 
25/m Type2 3 days Excellent Fair Fair 13.75 Nil 
14.Mr.Ashwin 
77681 
23/m Type 2 1 day Good Excellent good 5.5 Nil 
15.Mrs.Balampal 
55638 
50/f Type 2 23 days Good Poor Fair 13.75 Superficial pin tract infection 
16.Mr.Raju 
Choudary 
82357 
28/m Type 7 1 week Excellent Good Good 5.5 Nil 
17.Rajendran 
30727 
50/m Type 3 4 days Fair Poor Fair 16.5 Nil 
18.Mr.Sundaram 
30728 
42/m Type 4 1 week Good Poor Poor 19.25 Nil 
19.Mrs.Sumathi 
83467 
46/f Type 1 3 days Excellent Excellent Good 5.5 Nil 
20.Mr.Jaganthan 
70150 
58/m Type 8 2  weeks Good Fair Fair 13.75 
Deformity and 
pin tract 
infection 
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Thesis Proforma 
Name  : 
Age/Sex : 
IP No. : 
Phone No. : 
Address : 
Date of Injury : 
Mode of Injury : 
Date of Surgery : 
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Post op Data Collection 
Early/delayed Mobilisation : 
1st follow up : 
Date  : 
Pin Sites : 
Radiograph : 
Range of movements: 
 Flexion 
 Extension 
2nd follow up : 
Date  : 
Pin Sites : 
Radiograph : 
Range of movements: 
 Flexion 
 Extension 
 Pronation 
 Supination 
Radiographic parameters 
 Radial length : 
 Radial Inclination : 
 Palmar tilt  : 
3rd follow up : 
Date  : 
Pin Sites : 
Radiograph : 
Range of movements: 
 Flexion 
 Extension 
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 Pronation 
 Supination 
Radiographic parameters 
 Radial length : 
 Radial Inclination : 
 Palmar tilt  : 
DASH Scoring : 
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